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local assessing records to obtain information such as the number of buildings and building 

replacement calculations. 

Information Utilized 

Property information from the local assessing community has 

been incorporated into the application for general reference. 

In St. Clair County, each assessing office has elected to 

maintain data within a software package from a firm called 

BS&A. This has provided an opportunity to author custom 

applications to extract the data necessary for this application. 

All parcels within our emergency services district have the 

displayed parcel information. In communities where the 

assessor has elected to share additional information, building 

photographs and floor plans may also be available. 

Upon identifying a map location, the parcel information 

window displays the associated property information. As field 

staff creates a damage report, this information and the map coordinates are transferred to the 

new report record. When known, the address will be placed at the top of all forms to re-verify the 

property address. The data entry form begins with a “Site” tab. This tab displays all critical fields 

for a quick assessment. If the system has detected a single record for this parcel and the 

surveyor identifies this will be a quick assessment, the required data will be verified and the user 

can progress to the next location. 

For those cases where field staff elect to include additional 

information, or if the application detects more information is 

required, supplemental data entry forms can be accessed to 

record details. 

Much of the above information would be required to 

complete overall incident reporting for the State of Michigan. 

We have elected to add a few items of local interest: These 

include all items listed on the “Needs” page along with 

several on the “Survey” page. When evaluating this 
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application for use in your area, review any current reporting forms and field notes for 

information to collect or even require. Some locations may require collecting specific information 

related to hurricanes, grass fires or earthquakes. The entire application should be customized to 

collect and store locally important information. 

Geographic Component 

A core component of this application is the fact we are attributing an incident to a place on the 

earth. While this tool is customized to store information specific to building damage; the 

application could be transformed to track any distributed resource or incident which will remain 

stationary from reporting to resolution. With this point in mind, the information collected, stored, 

shared and calculated is all based on unique programming code. 

To aid the proper placement of damage locations, we have included reference information such 

as: aerial photography, transportation infrastructure, parcel maps with assessing data and the 

evolving incident locations. The tool will be enhanced with additional reference data as the tool 

evolves. A main limitation for available field resources is the limits of field computing technology 

including processor speeds, data access or storage capacity and cost. 

Technology and Infrastructure 

The application was developed using ESRI’s ArcGIS 9.2 Server, ArcMobile SDK and Visual 

Basic .Net. Our supporting enterprise GIS data is stored in a SQL environment which is 

maintained by individual departments and administered through Information Technology. After 

installation of ArcGIS 9.3, staff will begin testing the re-introduction of our county-wide 2005 

aerial imagery which has been processed at reduced resolution for field devices. 

Our earlier ArcPad application collected similar information and was able to operate on a Dell 

Axim X51v with the aerial photography, property information and transportation infrastructure for 

the entire county. 

The main advances with the server technology as indicated above are: seamless data 

integration with the servers, increased interaction with the Windows operating system using 

Visual Basic .NET. A new feature of the Mobile application is the inclusion of linked ground 

photographs, building layouts and field reporting. 
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Effectiveness Measures / Case Study 

The specific damage assessment application has proven advantages during training and testing 

exercises. Thankfully, we have not had an incident which would warrant the full deployment for 

the intended use. However, a parallel application for the county road commission has resulted in 

the elimination of a need to input paper forms completed in the field. This has resulted in an 

estimated annual savings of $30,000. 

Next Steps 

Encouraging locals to share additional resource data and become familiar with the technology is 

a continual goal. We intend to author specific applications to aid the day-to-day activities of the 

damage assessors: building inspectors, local tax assessors and emergency responders. The 

damage assessment tools will then be adjusted to incorporate any new data while providing a 

similar user interface and experience. Several working data sources include but are not limited 

to: fire hydrants, homes with special needs individuals, road signs, bridges and culverts, mass 

appraisals, utility infrastructure including water and sewer. 

By introducing this technological tool with more similarities to a new employee than a static 

device; some agencies have more readily suggested enhancements, modifications and issues. 

While the application may operate perfectly in a similar context or even a similar organization, 

many changes may be required. The level of effort required to create a similar application 

provides opportunities for localized customization. 

When researching or designing any new application, consider the adjustments anyone would 

have to make when changing work environments: the individual may have some new ideas to 

offer, but will more than likely incorporate the established practices of the new team. Keep all 

options open when exploring our and your next steps. 

Trevor Floyd, GISP 
St. Clair County, Metropolitan Planning Commission 
GIS Analyst 
200 Grand River STE 202 
Port Huron, MI 48060 
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Leveraging Digital Map Data to Support Disaster Response: 
A Map Assisted Damage Assessment Toolkit 
City of Suffolk, Virginia 

Overview 

The City of Suffolk, Virginia comprises 430 square miles of land in the Hampton Roads area of 

Virginia. A traditionally agricultural community centered on peanuts, tobacco and cotton, the city 

is transitioning into an urban/suburban community of high tech services centered in modeling 

and simulation. 

As part of the Virginia Tidewater, Suffolk has focused its emergency management preparedness 

on mitigating and responding to the impact of tropical storms and hurricanes. 

The city uses the Incident Command System (ICS) to manage and control the response to an 

event. The city manager serves as the Incident Commander with all resources of the city 

categorized within the ICS structure and available to respond to the event as necessary. The 

GIS staff is positioned into the planning section of the ICS structure and provides incident 

mapping support and event documentation services. 

A Better Way to Conduct Business 

Based on post-event reviews of the GIS response to Hurricane Isabel in 2003, a number of 

shortcomings in the method of collecting and entering damage assessment data were identified. 

First, all damage assessment was captured using paper forms and was address based. The 

data entry technician’s inability to read handwriting made for numerous entry errors. 

Second, the lack of easily identifiable addresses in rural areas of the city resulted in many 

damage cases that were incorrectly located or tied to rural intersections. 

Finally, the volume of handwritten information that was developed resulted in long hours of data 

entry being required before any impact analysis could be performed. 

As a solution to issues identified during Isabel, the city’s GIS Division developed the Map 

Assisted Damage Assessment Toolkit. It facilitates the digital capture of damage information 

using a tablet computer connected to CDMA cellular data networks via PCMCIA cards. 
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The toolkit was developed as an extension to the Accela Tidemark Wireless permitting software 

that was already in daily use by city staff. This daily use allows damage assessment teams to 

be familiar with the use of the system prior to responding to a stress filled event. 

The damage information is entered via a series of drop-down menus and picks lists to speed 

entry and limit data entry error. Additional coding for customized Crystal Reports summarizing 

the damage allows for timely generation of total damage statistics at any time throughout the 

response phase of operations. 

 

Figure 1 – Damage Assessment Toolkit Hardware Configuration 

The toolkit was developed as a new inspection case type for the Tidemark Advantage permitting 

system. The implementation further required custom coding for the Accela Wireless software 

that was completed during the winter of 2006. The damage assessment toolkit was deployed to 

users in the spring of 2007. 

The toolkit uses ESRI ArcPad as its map interface. The map base is updated on the tablet PC 

daily, ensuring that the field teams are always working with the most current map data. The 

ArcPad is tied to a Trimble ProXT GPS receiver for determining the location of the damage 

assessment case. When entering damage information, the field team locates the parcel they are 

standing in front of, query the parcel for its identification and copy and paste the identifier into 

the damage assessment case. This ties the damage case to the parcel in the permitting 

software, facilitating geocoding for map display and recovery permit activity tracking. 
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Figure 2 - ArcPad Map Interface Figure 3 - Damage Assessment Case Entry 

April 28, 2008 Tornado 

The toolkit was deployed operationally for the first time in response to a tornado. The city was 

directly impacted by a tornado on the afternoon of Monday, April 28, 2008. The tornado, later 

classified as a strong EF-3 on the Enhanced Fujita Scale, moved through the city on a 

southwest to northeast path. 

Data received from the National Oceanic and Atmospheric Administration (NOAA) detailed 

radar indicated Vortex Tornado Signatures (VTS) occurring from 3:46pm at a location southwest 

of the Village of Holland to 4:21pm at a location near the Village of Driver. The National Weather 

Service evaluated the funnel cloud as being approximately ¼ mile wide at the point of 

touchdown. 
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Figure 4 - Path of April 28th Tornado Figure 5 - Storm Damage - Freedom Plaza 

On Tuesday, April 29th, seven damage assessment teams were assembled and dispatched to 

the Godwin Operations Center for deployment into the affected neighborhoods. The damage 

assessment teams moved through the affected areas with the GPS enabled mapping software 

displaying their current location. 

When entry of a damage assessment case was necessary, the parcel account number is 

identified using the map, moved into the Accela Wireless product and the assessment case 

details populated. By associating the damage case directly with the affected parcel, a discrete 

location depicting the damage can be created on the map. 

As part of the creation of a damage case, teams were required to identify not only the parcel, 

but the type of structure (residential, commercial) the level of damage (destroyed, major, minor, 

affected) and an estimated dollar value of the damage. The GIS staff in the Emergency 

Operations Center (EOC) periodically (every hour from 10:00 a.m. – 6:30 p.m.) polled the 

Accela database for damage assessment cases. The records contained in the database were 

exported into Microsoft Access for geocoding and data analysis. 

This estimated dollar value was the number that was provided to the Virginia Department of 

Emergency Management (VDEM), the Federal Emergency Management Agency (FEMA) and 

the local and national news services throughout the day. 
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The initial damage assessment sweep through the impacted neighborhoods was completed by 

6.00 pm that evening. A summary report generated by the Toolkit detailed nearly 500 structures 

damage suffering nearly $30 million in loss. A breakdown of the total estimates is shown in the 

table below. 

 

Figure 6 - Summary of Tornado Damage 

Using the geographic location for each of the damage cases allowed the city to develop 

graphics depicting the concentration of damage within the affected neighborhoods. 

 
Figure 7 - Map of Damage Case Locations along Storm Path – 6:30pm 
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Effectiveness and Next Steps 

The Toolkit proved to be a highly effective method for inputting the damage assessment 

information while in the field. By eliminating the need for retyping field notes, the city was able to 

provide VDEM and FEMA with the information required for the Individual Assistance (IA) 

reporting within 30 hours of the storm touching down. By integrating the damage reporting and 

the summary calculations into a single resource, the city was able to assure that the data being 

released was the most current. 

The rapid availability of accurate damage location information was also critical in responding to 

home owner inquiries regarding the condition of their property. Suffolk has a large military 

population and many persons serving overseas called the EOC inquiring about their property. 

The GIS staff was able to quickly query the damage records for each address to provide 

accurate information to people serving in the armed forces. 

As the city moves forward with the Toolkit, we will continue to drill using the technology and 

procedures. The GIS staff is planning to upgrade the equipment being deployed with computers 

with onboard GPS receivers and built in wireless modems. City staff is continuing to refine 

procedures to include the identification of condemned structures using a common definition able 

to be tracked within the Toolkit. 

The Map Assisted Damage Assessment Toolkit has proven to be a very successful deployment 

of mobile mapping technology integrated with back office permitting applications to support a 

very specific emergency operations requirement. The ability to leverage up to date location 

information eliminated data coding errors, the need for rekeying and data cleansing prior to 

analysis. 

The Toolkit facilitated the maintenance of situation awareness of the severity and location of 

damage caused by the storm, enabling the Incident Management staff to respond in a 

meaningful and well-thought manner. 

Robert Oblinsky, GISP 
GIS Manager, City of Suffolk, VA 
757-514-7696 
roblinsky@city.suffolk.va.us 




